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(57) Abstract: 

PURPOSE: To improve a method of forming a multilayer 
wire for use in a semiconductor memory or a gate array, 



and realize a flatness of a base and a reduction of 
intervals of an upper layer wire that could not be resolved 
in a conventional self-align contact method. 

CONSTITUTION: When, in SRAM's of minimum process 
dimension 0.3jj,m, a substrate contact of an upper layer 
wire (bit line lead-out electrode) 15 is taken between two 
word lines 5 (wire width 0.55u.m), an offset oxide film 6 is 
provided on the word line 5 and a side wall 7 is provided 
on a side wall surface to secure an insulation, and the 




entire base surface is coated with an etching stop layer 9 
of a thin Si N system. Thereafter, it is flatted with an 

x y ' 

interlayer insulation film 10 of a thick SiO x system. A 
contact hole 10a (diameter 0.4u.m) having a smaller 
opening dimension than a space between wires (0.7u.m) 
is opened therein. Thus, as the opening dimension of the 
contact hole 10a is small, it is possible to reduce a coated 
area of the upper layer wire 15 and cope with an 
integration. 



COPYRIGHT: (C)1996,JPO 



(l9)H#nftHF/f (JP) 02) Q §fi £fc ^ (A) <ll)4$fFffl«&ra## 

#^¥8-203998 

(43)2:18 B ¥fi£8^(1996)8£9 B 
F I SfBS*®J5f 

HO 1L 21/90 D 

21/ 88 B 

21/ 90 J 

f»3»fifflSc6 OL C£ 9 H) 



(21)ffl»## 


WWF7 -7072 


(71) fflKA 


000002185 










(22)tflgJB 


¥l£ 7 *P(1995) 1E20 B 




m^m&imit&m 6 t b 7 «35*t 






(72)$gSSf 










«^»iaiiiK«a;ii6TB7S35# v~ 
























«s».a;iiK4ta/ii6TB7S35# v- 
















#a± * (^2«) 



(54) mmo&m ^msmom^m 



(57) [Sf#*>] 

ism ^mfttfj^y-h ■ Ti"r\zm^hiv2> 

ft/J^PXTfifeO. 3 5/imOSRAMC^ 
T2*0!7-Ki5 (8M«0. 5 5(im) ©ra-?±iE 

^M^^<— ^ (0. 7/zm) £ 9 fcHPTf-)£CD/h£v^ 
l"*^ h • #— /HO a (H^O. 4ftm) SrMP-t" 
5. 

[24*] =»^^^ h • *— /H 0 a©lPi-Wi 



(51)IntCl. 8 J?rtK3#*» 
H0 1L 21/768 
21/3205 





1 

vxTm^m t ±mwsmt (Drnvrnm* t z&mwz 

g# <o$m «r&« L XtStfRM MftlUR J: 5 t> * y ^ ^ ^ 

iSSo-gv ^yf-y r»itm SrH® W l^V7^- — v/v 

gi-rsx@i, 

[fS*^2] W^IRII&ltgtfrS i 0.3Rtt»*JBV* 

S i , O t N. 3R«-3p|., A 1 .0,3&*m«fc 9ilfi£:}x5 
< t l WH©J6*H«*fflv^T»j«i-6lll*a 1 

£r?> UTT«ESft t -UfBHi® i ©Rfl ©agji Sr t $ 

mrfB+ggB^t «Bt7ty h 

SXgi. 

"C»/*U HaiB^'f K**— /HftBWfcS i.N,3Mf 
Si.O.N. 3R*t)fsh Al.O, ^«-5fsf«t 9 iSff 

m 3 G*©£J|£ilt©j*/£3r&. 

[tt#95] ltHBaBK?LOWp-«J-tt«r» Jiffl SttSS 
/J\SDX^ifc© 1 ~ 1 . 2«£^S«|#*l*v*unWWI 
4 ©v vf *ta> 1 >Si::fE«c©^iESS©^/£>5*fc. 

[IMfS6] IIME^'SBBIfttt.fctrFfiieilftl*. MO S 



(2) #09¥8-2 0 3 9 9 8 

2 

-f V««-e*>5SII#» 1 *V"» LffljfcJS 5 ©V v*»*va» 1 ]g 
[000 1] 

[ajHJh©jRi«^aw l-c* * v , v— v 

EI*©#J*JSFifeK:HU #K:EilSl^«Eit?H!i#*©Tj-«fe 

10 Tts Ei»i&l&?Lfc©ra©ll^«:fll«U *>o^jfe© 
J: 9 -»©K*»ftK:#rt:nrtBi-r6*jfefcB8i-6 0 
[0 0 0 2] 

[f£*©S«l VLSI, ULS I iV^ofcjfi^WiiS* 

-< 3£©t^w ^ f-*5v N "C i ©fift ASffl* t & o x v ^ £ 0 
r © J: 5 l£*f'<>< X\i.. E.*iraBS©iiK/>©^T?^ y y 
Bffi»©»/MI:fcHS £ t KttfcttflBlhft'fc 9 » £MJt 

20 iEi»©»ffltc±9ra)S©*PftSrEo-CV>5. 

[0003] #SB^i»^-*5v^T^i:^ mmmzmmnzM 
mmm, ±m&.m<D3m<DMmm&&&-rz>h%. mm 

M^Llc^®H')iE^^^al^^)i2 s ^-T?T^^B^ t jiSiBi^ t ©ra 
©^as-irs^-^^itv^K^l-s. rc-e, <pm& 
mtmtBLknmnmmti* rmo^tr—v • 77 

30 (a) *fj|Elftj:«HK?Lj:»l6ftf &ft:X>(^iS««raK 

(b) SM/^->'«r7*hyy/77-f-i?Mt5 

(c) «i&?L©i£^iM&«©;&nxtfe>ot 

±IS (a) », *S«)^Ji^E^i:^?Li:©ra^ 

ffi-rs^ra^»K©fis^t^©M^:-es>5o -hIE 

(b) tt» 4>S^frttiBI^6JBm]|inR^«tt?L«riR 
ov^*4L»*ffiifftt*t. *6JC±|B (c) 

[0004] ua»u ^©^-y^-7r^^ 
-lii^Tbt-rif'l' ^ • /u— ^©ni/htra— owners 
st-^. -7— ^ • y 5 t©-ettft<. iort^ 

t (b) <07* Y V y^^P'Wlc^JtST^-f^^ hsk 
«^ov^T{ite©«B^Jt'<T^'7-— • ^'iJ'^SHIS 

50 aatre©®f5^Cfc9. fc5VM4T@E^* s MOS 




3 

- f e T<Dy-^/ K w yn^-efesi^^ 

[0 0 0 5] -^^-C. iJfioBBH^ft-rs^ttirU 

JBHFL«:HlP-e#S. ^WW77^V'3^^ 
h (SAC) ffi#t»36S*vC^5 0 *^&£riSfflb*:S 

RAM^^ey • -tr/w<£>— Hi 1 \^~t 0 

ft. (W) • J«yiNf K«*>fcfc52#«> 

KJftS (MOS-FETOy-htS) ©|fflTfcr:y 
HR9IHUM2 2fcLDD«it*r^Sy~;*/KV' 

>fy«l«8i:3^^ hSii-fcXgfcSACffiasigflJS 

try MMIWUM2 2H\ **L^W»0>T*e*, 

[0 0 0 6] JilB!7— KJ»5(OJiB»J:fi^tti:ra— ^ 

J*HD< S i O.j^&ftfclNf h^^~^7t>m^^i 
iify h«S§ldbU®®2 2 ^Ba^^^b-ci^ 

[0 0 0 7] bZLZT*. HMUI6I4SA 
^ b • /v-^tr^ h«|§lttib®ffi2 2<Ds<?—~> 

[0 0 0 8] (d) CVD|cJ:S^|R«P©|Rff«feo# 

(e) J.s'^y^lciO^ K^*— ^7Sr»j*-TS 

(f ) Sra«6iS^2 lK^^ h . ^SrMp-ffc 
BRco^— a: ^fc: * S IB* 9 

(g) ±^ffi«S2 2t*»S*«E»©#7y|l«I 

ff«r*:*Bl2:±lHloTU*5o b • fc—su 

2 3©*fc*XuS:#|tbT*©BBP^y^ffi«2 1 e 

6o ua»u mmmmm2 1 t^-^-fes/ h»ns«6«:si 

^^4: Lttta^ ho- /v- • ^y^^^SrfTb^SSrW 



(3) 3$M¥8-2 0 3 9 9 8 

4 

tt, *#ft«at*i-*I7-KII»5 0jE«^JilWI6^ 
2 1 &¥«Lffc-j-£ w 1 *s-C#1\ r JxSr= y7t»v;v 

2 3©rt»^ttW«ft*B«li*»5ri:i:4 9, 

h • A-2 3Sr»«>atP-hJiiBiBO^^— ~> 

^icxwsr*-ro -ttttt. ifi^7thyy^77>f-c 

afi¥OK7^iyf^t?ttil* 

[0 0 0 9] ay^n* A^bTy hiR5lttJL«ffi 

2 2 ~ ^^»a*-rn]Jb S*5fc-«>»Jltt. !7 — K 

l2fOTto r^-Cf*. t7tyhSiO,R6it>f 
K**— vi'S i Ox^7^(^V^^^^^jl:^3 

3 1 i LTttfcitns i N«, J:lBJ|{HiKlNR3 2 t 

7t h y y/77^(Cj; ?) 1/^7 h • v^^ 3 31: 
»«U ^IP 3 4^51CTaraif6^M3 2ST3Z3/?- 

6^:^. «imfiftR3 2©BP«t»7^!/ h 3 2 

P^t& (9iP3 4<DB:@) J: 9 
(HI 3^«*ixS J: 5^. JiEBB^BaufcJ-r/^^^ff 
40 ih/13 1 ZftkzL&mV ^»***D!ffllcJ: 0Bfc*U ^ 

[0 0 10] 

AM^SRAM^^ty * ir/W-fcSV^Tii. fttz.^ 

OBBP3 4©^ife«:5c**>ft9*#<. Ifc^otW 
ttx^^y^iST^y h 3 2 uO«4, "Tft*? 

50 [0011] Ud^UftiftSfes r©J:5ft^tt«?«*3fir 



5 

* y • •iryv^'r if >r ^ • a— /wco^/Jn^— ji 
c7>y- MWjc»/M«ixTttfe*a« shay- h-ri/ 

>nc*5V^Ttt, ±Sfioj; 5 = ^ 

[0012] u#otm ^s^E^ra*^ 

4: fcB«l4:-*-S. 

[0 0 14] 

[0 0 15] ±|B<^!>^^x^■^^f»ihKS^fflv^ 

&W^F»4:*5o fc7thyy^77^^^T7 
^^Vhia?) «JR?L*s*>f K * it —>v 4: *— J y 
7 P ltk :W zeals' ^^^ffitKfcKI 



(4) ^i¥8~2 0 3 9 9 8 

6 

[0 0 16] v^m«>**Sr4:«»c:UT*>. IHrKJRNnft 

M©*t-»»ft»/»mi4s i o.3R*m-e*>s. 
AMttwncs i o.3fWtt*rJflv>a»g\ 

O, 3R*m 4: BftJfc © 4: *t 5 6 
*>9s 4: US i.N, Si.O, 

[0017] snaa«7L*a»atf»iwmw:. ±Jie 

hJt©i«v^t><7>4:ftS 0 L^^oT, _L«saMr 

y ^^tt^KJBEy 7n-ttKi WlStlSA 
l*EiW)(«r«v^5 4:J;v\ — JJiB«4:B:8U«>*f 

p[£&my~ft<vmm&mk vxm^&m&fen, itt.* 

^?Lrt^W^ , ^^^j*'ra4r^v\ fc*>£>AAvr*L0> 
4:x.«CVDJJiJ:»)^w— ^Sv^T i *»J|sHKSr^ 
[0 0 18] #«9§-Ctt. Bt^SJRTL^MP^Ss*. 51 

iHfeH:*©1tt«©*/haPXTftt J: P < Rfc-*- 5 

[0 0 19] ft*. «IB4>JIEill«8J:trT«Eil»tt. A 

*oft*»ft«*H»4: bTfi. ?F»Mlr&*#y ->y = 
MiBjiiiA«#y^-< FKs mtiM&M*s])V-'t K 

[0 0 2 0] 

r^^^vh^iox^-fc«e>o#^Drt. *7-fey 

4: mmai k (om^mm^x^s a 4: v^ 5 sac 
m<o* y y m«os*^ &3&<ds AcmxteM&ir 
^-t<Dx^^^mmmmm<o^m^tk^ii^M 

4:^^^v^il^<o4:tt'5WJPf"e^-r K?*-;v*« 
4:T»»»ftl^ft(Z>*#v^»IHilftlWB«>** 

tt^5/^>^Srpr|B4: U - <^>- 4: ^ J: 9 ^SMBiSlcoE 

50 PtS^ tSr^tRt t^o «Jtt7LcoMP*s«/h'rS4:. 



7 

^^y *^o-tr/uBS9i^- h * two summ 

[00 2 1] 

[0 0 2 2] jgjfeglll 

*3Hfc0»Jia. 2*^r7-Ki^Fl"CSRAM(ot*s/M 
M&m&^xi ±^z&mM x^itmxib 9. si* 

[00 2 3] *i\ HI 1 «£ ^a&fr*^ 

Bfrt^^WSrfifofc s i mm 1 $>*K«:llMMb U 
RtS»8 nm©^- hltlU[2 fe»«Lfc. £0>*MMb 
fcfc*«H,/0.jB^^SrfflV\ 8 5 0W 

i:ffl«*5j7 0 nmOWS ij4^1^5 
W/K y 1J->f KJ»Sr«?J* U S <b r <£> -hK:»JBE CVDI: 
J;91R»lfcl 7 OnmWty 6 
fco -Ce. JifEWS i,R4tt. WFe/S id, 
H.iS^tf^Sr/Svv 6 8 Ot^iftEECVDSrfTS 

3i2, S iH4/PH»a^Sr«V\ SSOWSt 

Sr. _h3£<E>WS i,|R4<OCVD»Oi*»-J:5!ISft 

[0 0 2 4] #CK, ±lE*:7ir^ hSMfcK6±fcl8«$ 

6, ±fawsi I ^4, ±B^i»Kr***y 

fc t *.tf*«»^*f * o x-^ . a: y zs if mm. t 

0. 5 5 */nu E^fffl^^— ^tei&O. 7Mm-e$>^ 0 
[0 0 2 5] ±E*7-fey h»ft:fll6 £ 

L-CS i S«lt-LDDfiftg^ffl(OAs + Otg:g|*-f 



(5) 8-203998 

8 

x.ftf>f ^-vaPiS^^*— 2 0 k e V, K-^i6 x l 
OVcm' irLfc. ftWC. S#©£ffifc»EECVD 
ffiKJ: 0Rff*5l 5 0 nmCOS i 0,R«r«JifcLfc«. 

rit^lM K?*- A-7 fc;*-;7-fc«/ MftK6^^ 

^-20keV, K^iSxlOVcm 1 ) 
10 V\ *6lC1 0 5 0t, 10WRTA (^t'yK- 

if-— *vwr^— M ^ffox««) (As) ^riStt-fb 

[0 0 2 6] JJcfc. 0 3 \C7jk£tiZ> X 9 g#<£><£® 

0«r«JIS*fe. _hfB^y^^^ih^9^, 
S i C l 1 H 1 /NH J S^lrfflV\ 7 6 0^ 
JECVD«rfT5££fc:J;9 2 0~5 0 nmOi¥£^±f® 
20 SixfcS i,N ¥ «"e*>5o **5* ^^^^fflt 

mH&lSURl Of*. Si H^/B^Ha/PHsS^ 
Sr/BV\ 4 0 0 < C-CgffCVD5rff5-ii-<t9 5O0 
- 1 0 0 0 n m©»* liliasnfe B P S G (=^!>^y 
^. vy-jr— h -^^) BIS:. 8 5 0t, 3 05>P^O 

[0027] mz, B4^^w<t5^ 7thyy 
itmn 1 2*r*-r*w^ h • i l^ara^^ 

30 1 0±^^Lfco r^^#OMP 1 2 0iP^ftlt 
SlllSffil© S R AM^ft/hJPX^-ffiW: 0 . 3 5^ m-Cfc 

9. JiiE^BBp^-ffiM-t^i. 1 4fgfiJi4asi-So -tia 

* Y\s-s^ hUWtK r F^3r->^ * if • ^^^^ 

Sr/awrffofcas, ^»araift»Ki o©*ffi*sms5pffl 

^ t> fc o r (5 BBS— d^oit tt» < i" ^> r t *s X # 

40 [0 0 2 8] @5l:/T$tiSJ:5^ _hfBMP 1 

2rtlc*m-t-6»IHil6«Ull 0Sr**ttiyfv^U 

CHF s /COS^^V^ffofc 0 C<£>#^ 
tt. S i O.XWWcjstL.TttCO^^JiSK^d^ 

50 9. ^^^>-^ii:S9^-rs^it^v^^Jc. 



9 

am^bftv*. ism ^^r^-f^^h^ 

b, A-l 0 a<£>— fcS^IM K^*— ^ 

7 i: 9y:/bfc#J**bTV^i&s, 

[0 0 2 9] H6li:**Jx5 J: 

h • *-;Vl 0 a«>iicB^Bfflb*:^y^^^fltll:fl9 

^bn^R I ES£fifcCHF./0.iB^^iSr^B 

C F / ^-y^^t^STt -5 1^, S i 

8) fctfbTfc. *o«affi*0,o»fb^«|c:J:5|» 
v^S i O.ll^ftJWtfe, ^l*0S5vSBiRJfcj&s» 

[0030] £<o«tt, mm^Lft^ox±mmmi s 

3 OnmOT i RfcRflMS? 0 nm<£>T i NlirS:^^ 

s>*y v^ffi-ejuHftasufcT i^y-^^^/v-i 30 

_h^. £blilSIJ?t&J4 0 0 0nm<£>Al -1%S i JD! 1 

r o_h^ia» 1 s 06 xizmfc<D±m\cwtm £ 

i^fc«^!:a*»J^'rv^S«s. HBRfctttr?- K»5 irii:^ 
S^IrIIc^— ^^^SttT*59, 0. 5 

l 5 0tt9ffi»ds^ft<r«rtfd*fe^*>S 0 ±/l 
"CV^Sfc*. RiSEtfll 5«r^— =V^-f-Sfc«>0 

[0 0 3 1] HiKffJ2 
*3afiW-CW:. SSlfeMKOJ: ? ft^^^ih/1 6 & 

fflV^ 0 *:||^fe^lI<^7 P ^-fe^^coV^TEI7ftv^U|g!l 0 

[0 0 3 2] *Hlfi«9-ett. 0 7^£*l6£ 5^, S 
i,N T Rj&>e>ft5iNf K*a— 6«r»*bfco - 

SrlfcKfll kia«tefifofc«. fcfc*.tfS i C hH, 
/NHjU^^ffl^T? 6 onc-CiftEECVDSr^Tj 



(6) W8-2 0 3 9 9 8 

10 

r. £lcJ;9By?»$8 Onmfi^S i . N T R«rSft:<^E 
/£bfc 0 

[0 0 3 3] K»«>f *^8^*5J:tWSfttftT^-/i'«: 

Stt* <t5^BPS <t 9 ft£JIffflS6ig$£ 1 0 frTftft 
bT«fr<D«ffi&t3US¥»ffcU £ bfcB 9 K^SfrS 

10 s^v^Srfifvv Si 0lc**ttSJ;5ft=»^*^ h * 

^z>it#> \^.mmm \<o^y*$- ^ ^» atji 9 1 ra b?a* *■ 

± 5 K = h • 5^—^ 10a SrJrJilBJIfe 1 5 

^h1t%TQ^>, t7-Ki5ia^^h-*-;H0a 
20 rt<z>KJrJIBBJiSU 5 ireolftjfttt&ff^fcofco 

[0 0 3 4] «_b, *3SMSr2«o3afi«?!llJ:t>4:<5v^T 

^fltihJi9*3J:^-f K^t^l 6 <©«/SW»«r#fc. 
S i x N, £ bfcs&s. **M^*5V^a^S*tS S i O 

^>r^. cvd, ^^y^y>-^ f ^tyaA, K9>f 

[0 0 3 5] 

[^^(^38)*] &Jb<z>KWd*b1>Me>^ftJ:5l^ 

*o s a c&xtemmx&o itmtttMbmm&wit t # 

40 fls«rHS££a*-e#5o 
[Hffi«>«»ftlll«] 

[01] *58K*r2*©!7-K»«>n-Ctfr/ M»§IWb 
«®coSffi^>^^^ KSrfc5SRAM^JiiBaftO»j« 

^ tB! b T v - vm t * -7 -fc ^ h Ife^bM k % m-/< 9 

[02] li^7-K«^7t?/hSi(l:MHi: 

50 [0 3] B2^S^4Il:i< =iy7t-^4^s' 



(7) 



#Msp8-2 0 3 9 9 8 



11 

[B4] i3 0lMteiii(:^ h • ^^Sr«* 

®B-cfcs 0 

[H 7] *3B««r2*Ol7— Ki»©M"Ctr3/ hJHSIttlb 
«*0>»K=«^^ h*i£SRAM0>#«BB«W&* 

IB 8 ] -B- 7 ©Sfls^ffi **VAafBJjW|WR^«5|tjaft 

ufctttt*«i^Hl=s«)»BB-e*>s. 

[B 9 ] B 8 <z>JBratt3BUR-b»- h • ^ Sr»j* 

bfcsR««r«-ra^:»»BB-C«>S. 

[bio] m9<Dmmmmm%mij'&^y^yi,x^ 



12 



20 



[Bl 1] «(^> S AC&Srlffl tfc S R AMO^ ^ y 

SftTV^S«||*«'tTB(^IKB5B"CfcS. 

■W0TSftfcBofctt*0SAC«6«ra«UfcSRA 

M^^ey ««K:*5V^T* »«?L^Wfffi«?!R!&s 

10 B~Cfc£o 

[Bl 3] Bl 2^y^^^fltJh«Sr31R»»c»*b 
fctttt*r*-r«SCttWKB-eab6 0 

1 S i 

^-7 -try bSHtM (S iOJ 
+f-^f — J> ( S i Q ; ) 

^V^s>fW±m (S ixN r ) 
(BPSG) 



5 
6 

7 

9 : 

10 1 
10a h • /ft— A- 

1 5 ±JlEJft (T i/^S^^V/Al -1%S i) 
16 t^f YPur—fr (S i , N T ) 



[Bl] 



[02] 



5 5 




[121 3 ] 



[[34] 



(8) 



4#M¥8-2 0 3 9 9 8 



[i5] me) 




im9] [@io] 



16 6 1612 16 6 16 16 6 16 10a 16 6 16 




(9) 



0 3 9 9 8 



[mi 3] 



7 6 34 6 7 




8 2 8 2 8 

5 5 



